Ahstract-Comeal electroretinograms (ERGS) were recorded from anesthetized cats under scotopic conditions. We examined whether the scotopic threshold response (STR) of the ERG could be functionally distinguished from scotopic PII and a-wave using intravitreal application of neuroactive agents. We found that neurotransmitters with active sites on third order neurons had several different effects. Results were:
Ahstract-Comeal electroretinograms (ERGS) were recorded from anesthetized cats under scotopic conditions. We examined whether the scotopic threshold response (STR) of the ERG could be functionally distinguished from scotopic PII and a-wave using intravitreal application of neuroactive agents. We found that neurotransmitters with active sites on third order neurons had several different effects. Results were:
(1) glycine and y-amino butyric acid (GABA) selectivity suppressed the STR but had relatively small and/or opposite effects on PII; (2) serotonin, acetylcholine and dopamine were nonselective and suppressed both STR and PII; (3) strychnine blocked the suppression of the STR by glycine. GABA-o antagonists alone only partially blocked GABA effects on the STR, and GABA-b antagonists were ineffective; (4) strychnine enhanced the STR. Bicuculline also increased STR amplitudes, but only in the presence of haloperidol. Our results suggest that the retinal pathway that contributes to the rod-driven STR is strongly influenced by cells that release glycine or GABA in the dark. These cells are possibly third order neurons in the retina. Our results also suggest that picrotoxin and bicuculline can facilitate the release of dopamine in the cat retina. Furthermore, the data indicate a light evoked release of dopamine which was first noticeable at about two log units above ERG threshold.
Retina
Electroretinogram Scotopic Glycine GABA Amacrine cell Dopamine ERG Vision
INTRODUCTION
It has been known for many years that various components of the electroretinogram (ERG) can be affected selectively by specific pharmacological agents. The differential chemical sensitivities of these various ERG components may reflect differences in their cellular sources or mechanisms. For example, the photoreceptor u-wave and slow PI11 can be separated from PII and c-wave in the isolated retina by aspartate which prevents transmission of signals between photoreceptors and second order neurons (Sillman, Ito & Tomita, 1969) . 2-Amino4-phosphonobutyric acid (APB) selectively blocks the light response of depolarizing bipolar cells (Massey, Redburn & Crawford, 1983; Slaughter & Miller, 1981) and suppresses PII which is thought to originate from Miiller cells in response to K+ released from depolarizing bipolar cells (Knapp & Schiller, 1984; Stockton & Slaughter, 1989) . In frog and rabbit, GABA modulates the extracellular K+ concentration *To whom reprint requests should be addressed. differentially in the distal and the proximal retina, thereby influencing PI1 amplitude (Dick dz Miller, 1985a, b) . GABA-sensitive amacrine cells in mudpuppy have been implicated in generating oscillatory potentials that ride on photopic PI1 (Wachtmeister & Dowling, 1978; Wachtmeister, 1980) . Recent studies investigating the origin of the scotopic threshold response (STR) of the cat ERG (Sieving, Frishman & Steinberg, 1986; Sieving, Wakabayashi & Lemon, 1988) implicated the proximal retina as the likely origin for this component. Most recently, Frishman and Steinberg (1989) revealed a light-dependent proximal K+ increase manifest near absolute threshold with a time course and saturation level very similar to the STR. The STR of human, monkey and cat appears below PI1 threshold in relative isolation from other ERG components (Sieving & Nino, 1988; Wakabayashi, Gieser & Sieving, 1988) . Saturation of the STR occurs at a lower illuminance level than rod-saturation (Sieving et al., 1986) . Using intravitreal aspartate, we provided additional evidence that the STR of cat and monkey most
